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Abstract 
Guangzhou Metro has become the most important of the public transport, and bring convenient for public travel. Statistics show that the 
average daily passenger flow is about 4.8 million people. These easily and quickly traffic brings the big flow of people, as more and more 
underground commercial buildings are developed near the metro station, so these form a transport, shopping, entertainment, integrated 
regional connectivity, especially the situation that hub the station connected to large underground shopping malls, will be a staff 
extremely dense underground buildings. This paper selected three typical stations of Guangzhou Metro to determine the flow volume, and 
passenger characteristics of the entrance between the station and mall were researched. The results of this study will be the next step 
subway station subway station underground mall connected to the area of fire protection design and personnel evacuation to provide basic 
information. 
© 2014 The Authors. Published by Elsevier Ltd. Selection and peer-review under responsibility of the Academic Committee 
of ICPFFPE 2013. 
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Nomenclature 
V moving speed (m/s) 
S distance (m) 
T interval time(s) 
1. Main text  
If According to statistics, the average daily passenger flow volume of Guangzhou metro in 2012 National Day holidays is 
more than 5 million, and the number reached 6 million in Sep 30th, 2012. It is reported that the existing total mileage of 
Guangzhou Metro about 236 km, while the long-term planning of the Guangzhou Metro is 600 km in length. As of early of 
2012, Guangzhou Metro has 144 stations opened, and more than 800 shops which in a total area are over 10,000 square 
meters [1].  
Over 70 station entrances have connected with other property, as shown in Fig.1, of which nearly 80% is the mall 
property, the remaining are public building (including office building) and other types of transportation stations (such as 
railway stations, bus terminal). The metro easily and quickly bring the big flow of people, so more and more underground 
commercial buildings develop near the metro station forming a transporting, shopping and entertainment integrated 
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connected region. Especially when the metro hub station joined with a large underground mall, these will be staff extremely 
dense underground buildings. As underground mall have many combustibles and electrical equipments, and is difficult for 
unified management, such as arbitrarily change the electrical wiring, or failed wire and cable and connector which could be 
easily initiate a fire, which means that the flue gas will spread quickly to the connection channel and threat to the safe 
operation of the MTR. Therefore, the safety of metro hub station is subjected to the threat from the connected property, 
especially the fire threat of underground mall. 
Tian[2] set obervation video at four metro exits of one station to get the passenger distribution and obtain the basic 
characteristic  parameters of passengers, also the workday and weekend has been comparison. 
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Fig.1. Category of Connection Property. 
2. Connecting style of metro station and shopping mall 
The connection form between metro station and shopping mall divide into long passage (the same floor), short passage 
(the same floor) and stair or escalator. When station uses stair or escalator to connect the mall, usually the station is the 
under floor. Such a situation Commercial Street is generally located in the upper layer of the metro station, the flue gas in 
the role of thermal buoyancy tend to congregate at the top, therefore such a connection scenario the metro station is affected 
much smaller than that of the same layer .  
Short channel connection means the distance from the station to commercial street starting point is less than 6 meters, 
another way of saying it is that from the station to the nearest shops the distance is less than two meters. The long channel is 
greater than 6 meters [3]; obviously the short channel is more dangerous with the potential threat to the metro station. More 
than 50 metro stations connected to the entrance of the mall property were examined, the connections form classification 
chart as the following (Fig.2). 
 
Fig.2. Connection Form of Metro Station and Market in Guangzhou Metro (Up to Oct 2010).      Fig.3. Screenshot in the Video Recording of Station 1. 
 
Three large traffic stations of Guangzhou Metro are selected which are named as Station 1, Station 2and Station 3. The 
three examined Exits of the stations are all connect with Commercial Street, and Station 1 and Station 3 stations are transfer 
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hub station. Exit C of Station 1 connects to the largest Shopping Plaza in Guangzhou named Tianhe City, and forward 
planning of Station 1 is the interchange station of the four metro lines. Exit A of Station 2 connected to the forefront of 
fashion - in Guangzhou popular front. Station 3 is Southeast Asia's largest metro station, located in the most prosperous 
commercial district of Guangzhou. 
 In order to know well about the passenger flow characteristics of the channel from Stations to the business mall, cameras 
were load on the entrance. Video of the passenger traffic of the cross-section was getting in workday and weekends, and the 
time period is 19:00-20:00. Traffic statistics recorded video classification is as the following table. 
Table 1. Average person flow rate of 3 Stations 
Survey object Connection form Average flow rate in 
workday 
(person/min) 
Average flow rate 
in weekend 
(person/min) 
Behavior of counter 
pedestrian  
Exit C of Station 
1 
Stair or escalator 58 81 Clearer layer interval  
Exit A of Station 
2 
Long passage(angle 
corner) 
73 86  crossover exist 
Exit E of Station 
3 
Short passage 58 90 Recessive layer  
2.1. Passenger Flow Characteristics of 3stations 
˄1˅Station 1- Passenger Flow Characteristics 

Fig.4. Classified Statistics of Passenger Flow Characteristics (Exit C of Station 1 in Workday). 

Fig.5. Classified Statistics of Passenger Flow Characteristics (Exit C of Station 1 in Weekend). 
 
From the three stations and Fig.4 and Fig.5, 2 conclusions can be drawn: 
First, women passengers were more than men passengers, and the maximum ratio of women to men is 3:2. There were 
few children accompanied by adults. 
Second, passengers from Commercial Street to the direction of the metro station were significantly greater than the 
passengers of the opposite direction, and the maximum ratio is up to 7:3. Therefore, when an emergency happens, the fire 
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curtain falling between Commercial Street and metro close the entrance, which would affect the traffic of Commercial 
Street. 
At the same time, 40 part questionnaires were sent to the people who were on the direction from Commercial Street to 
station exit. The survey indicates that about 30% of the passengers were choosing metro to return after shopping in the near 
Commercial Street, and 60% of the passengers were just using the street to get into metro. 
 
2.2. Flow proportion of commercial exit 
With the support of Guangzhou Metro, passenger flow of the three station and the corresponding exits was get. In order 
to exam the proportion that the flow of mall-link exits accounted for the total stations. Passenger flow of the different time 
range in a day was counted, and the passenger traffic during the weekend is shown as follows. 
    
Fig.6. Access Number of Passages C and the Whole Station 1 and their Ratio (Weekend). 
    
Fig.7. Access Number of Passages A and the Whole Station 2 and their Ratio (Weekend). 
From the Fig.6 and Fig.7, it can be known that in weekend the access number was the nearly the same in 15:00-17:00 
and17:00-19:00, this may be due to the weekend shopping person increased makes travel peak come earlier. Also, it can be 
seen that the access number of Exit C accounted for about 30 percent of the total Station 1. It must point out that Station 2 
has 5 exit totally but the flow number in Exit C constitute 70 percent of the total number, so it can be seen that the 
commercial mall brings big pedestrian flow to the metro.  
3. MTR passengers moving parameters 
There are usually two general ways to obtain data: one is Observation and Survey Method, and the other is Test Method 
[4].  
The basic parameters for subway evacuation studies, the data obtained by the Test Method often contains the subjective 
factors which is not suit for the actual subway people movement. Therefore, the Video Observation Method was chose to 
get the basic moving parameters [5]. 
The selected research site is a large metro transfer station, subway line and third line is the transfer station. The station is 
located in Tianhe District, CBD area, is one of the busiest subway station in Guangzhou one. The selected time is from 
17:00PM-19:00PM at workday. 
In order to measure level and passenger movement characteristics of passenger flow, in a large interchange station exit C 
of video footage, the outlet connected to the underground mall, passenger volume is bigger. 
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The software Corel Video Studio Pro X3 (time resolution is 0.04 seconds) was used to analysis the catching video. The 
required time was measured when passenger moved in specified distance S . And the required time was recorder and named  
1T , 2T , … , according to the formula /V S T , so the corresponding speed of each person is 1V , 2V ,…. 
Among the clearer selected target object, 106 target objects were selected which was clear to indentify as shown in Fig.8. 
 

Fig.8. Input Data View of SPSS19.0. 
Moving speed is largely determined by Age. For children, their moving speed is slower, young adults moving speed is 
relatively a lot worse, the main reason is that some children do not have the ability to act normal who usually need to 
accompany their parents or elders in public traffic. For the elderly, most of them have the normal operational capacity, and 
their speed is often subject to the impact of flow velocity, so the speed difference is not great with the middle-aged which is 
shown in Fig.9. In case of emergency, personnel situation which means the shoes will have a greater impact on the moving 
speed, especially women may wear high-heeled shoes or slippers, etc., which will affect the speed of evacuation in subway 
and other public places, and the difference, is shown in Fig.10. 
 
Fig.9. Moving Speed of Different Age .                                                Fig.10. Moving Speed of Wearing Different Shoes. 

4. Conclusion 
Passengers from Commercial Street to the direction of the metro station were significantly greater than the passengers of 
the opposite direction. Also, it can be seen that the access number of mall-connected Exit accounts for a large part of the 
metro station’s flow volume. This work laid the foundation for fire design and emergency evacuation of metro stations 
which are connected to the shopping malls, and provide a scientific basis for the safety design and management of the new 
operating metro station. 
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